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. Some definitions suggest the aggressive behavior must be repetitive (Patchin & Hinduja, 2006) , whereas others suggest that it can involve a single act, given that a single act can be circulated widely or copied by others (Menesini & Nocentini, 2009; Vandebosch & Van Cleemput, 2008) . The power differential between the perpetrator and victimized individuals remains an important criterion; however, this power difference may involve technological proficiency rather than physical strength or popularity (Patchin & Hinduja, 2006; Vandebosch & Van Cleemput, 2008) . Involvement in cyberbullying has negative consequences for the mental health of youth, over and above traditional bullying (Blais, 2008) .
In the present study, we adopted the definition of cyberbullying as at least one act of aggression directed through a communications device against someone with less power than the perpetrator.
Video Games
Video games are one of the most popular pastimes for children in Western society. They can be played on video gaming systems, as well as most communication devices, making them accessible virtually anywhere an electronic device can be operated (Anderson, Gentile, & Dill, 2012) . A recent nationally representative study in the United States found that children ages 8 to 18 years-of-age play video games approximately 1 hour and 15 minutes per day with at least 60% of children playing on a given day (Rideout, Foehr, & Roberts, 2010) . These authors report a variety of games played by children, some with high levels of violent and mature content (Rideout et al., 2010) .
The various video games available are rated for their "proper age category" or maturity level required to play and indicate the explicit content, including violence, in the games (Gentile, indicate the presence of violence, sex, explicit language, and drug use in each game (Gentile et al., 2005) . In addition, violence ratings identify the type of violence such as cartoon or fantasy violence in each game. Thompson and colleagues (Haninger, Ryan, & Thompson, 2004; Haninger & Thompson, 2004; Thompson, Tepichin, & Haninger, 2006) suggest that a majority of video games contain violence. Recent research has suggested that nearly half of youth (49%) play at least one video game rated as mature on a regular basis (Olson et al., 2007) . In fact, some research suggests that the more mature the game rating, the more attractive the games are for youth, often entitled the "forbidden fruits" effect (Bijvank, Konjin, Bushman, & Roelofsma, 2008) .
Video Games and Aggression
There exists a multitude of studies on the relationship between video games and aggressive cognitions, attitudes, and behaviors (Gentile, Lynch, Linder, & Walsh, 2004) , with recent reviews (Bartlett, Anderson & Swing, 2009; Ferguson, 2009 ) and meta-analyses (Anderson et al., 2010a (Anderson et al., , 2010b Ferguson, 2007; Ferguson & Kilburn, 2009 ) providing conflicting results (Bushman, Rothstein, & Anderson, 2010; Ferguson & Kilburn, 2010; Huesmann, 2010) . The research community is "sharply divided" as to whether violent video games are harmful to children (Olson, 2004) . The correlational, experimental, and longitudinal research suggests that aggression may be a consequence of playing violent video games (socialization hypothesis), an expression of traits that existed prior to playing violent video games (selection hypothesis), or some combination of the two (Anderson, Gentile, & Buckley, 2007; Porter & Starcevic, 2007) .
Recently, Willoughby, Adachi, and Good (2012) investigated both of these hypotheses longitudinally with a sample of high school students, finding strong support only for the socialization hypothesis and not the selection hypothesis, suggesting that video game play may lead to aggression over time.
Violent video games may have short-term and long-term influences on aggression. In the shortterm, they may serve as a situation variable that increases a child's aggressive thoughts, affect, and/or arousal, leading to aggressive behavior. In the long-term, they may invoke aggressive beliefs, attitudes, schemas, behavioral scripts, and expectations, as well as desensitization to aggression, which may promote aggression (Anderson & Bushman, 2002; Carnagey & Anderson, 2004; Huesmann, 2007) . Willoughby and colleagues (2012) indicate that this theory suggests: "Each violent video game episode may reinforce the notion that aggression is an effective and appropriate way to deal with conflict and anger" (p. 2).
It is possible that video games may lead to various types of aggression, including bullying (Olson, 2004) . Indeed, several researchers agree that violent video games are likely to have a stronger impact on non-criminal or less physically aggressive behaviors, such as bullying (Anderson et al., 2010; Ferguson & Kilburn, 2010) . Although some recent studies have examined the relationship between video games and bullying, cyberbullying has yet to be included. Ferguson and colleagues (Ferguson, 2011; Ferguson, Miguel, & Hartly, 2009) perpetration; however, these samples were not representative of the more general population and utilized samples of convenience (non-random). Whereas, Olson and colleagues (Ferguson, Olson, Kutner, & Warner, 2010; Olson et al., 2009) have not found relationships between video game maturity level and bullying perpetration, even with a more representative sample of American students in grades seven and eight (Ferguson et al., 2010) . Clearly, research in this area needs to be informed by large representative samples to determine whether game violence and maturity are indeed related to bullying.
There is currently a limited understanding of how children's video gaming behaviors may be related to their bullying behaviors. Furthermore, there are discrepant findings on the relationship between aggression and bullying perpetration, and there is no published research on video games in relation to cyberbullying. The current study examined whether there was a link between video gaming and cyberbullying perpetration. The study design utilized multiple informants (parents and children) from a large Canadian nationally representative sample. Thus, this study explored the relationship between the perpetration of bullying and the preference for maturity and violence in video games among a nationally representative sample of Canadian children ages 10 to 17 years. Various types of perpetration, parents' and children's reports, and child gender and age differences were also examined to determine whether children who prefer mature and violent video games bully others (controlling for child gender and age). We hypothesized that those children who played mature and violent video games would be involved in bullying perpetration. The sample consisted of 1,000 parents (n = 720 mothers, n = 280 fathers, mean age = 43.0, SD = 9.9) and their children ages 10 to 17 years (n = 487 girls, n = 513 boys, mean age = 13.6, SD = 2.3) from all 10 provinces of Canada randomly selected (using simple random sampling) from a stratified national household sample managed by a Canadian research company. This household sample had been obtained from government census data to ensure representation of the population based on several demographic characteristics such as geographic location, age, and family size. They had also agreed to be contacted for research purposes. Parents of children within the age group (10 to 17 year-olds) in the household sample were randomly selected and contacted by email to request consent for themselves and one of their children to answer our online survey. The consent rate was 96.3%. The majority of the families lived in urban areas (72.8% urban, 27.2% rural) , and the majority of the children were born in Canada (89.9%).
English was the most common language spoken at home (75%), followed by French (20%) and then other languages (5%). The demographic characteristics of the sample are representative of children living in Canada (Statistics Canada, 2006) . The current study reports on a sub-sample of participants who reported on children's video game preferences; only 397 parents (n = 292 mothers, n = 105 fathers, mean age = 41.4, SD = 9.4) and 432 children (n = 203 girls, n = 229 boys, mean age = 13.2, SD = 2.2) reported on video game preferences and thus, met the inclusion criteria. 
Procedure
Parents were provided with a consent form that indicated they were to complete the survey about one of their children between the ages of 10 and 17; they were to think of only that child when answering the subsequent questions. If they had more than one child within that age group, they were asked to select their youngest child. Following consent, electronic administration began automatically. Parents completed the questionnaire, which included demographic questions and questions related to the specific child's involvement in bullying and video games. Then they were instructed to invite that son or daughter (the person about whom they considered when answering the questions) to complete the next set of questions independently. The parental consent rate was 96.2% (any responses from parents whose child did not participate were removed from the analyses). The children were then provided with the purpose and terms of the study and asked to give assent. All children who had received parental consent provided assent.
They were then administered a questionnaire. Administration time of the entire survey was a mean of 21 minutes.
Measures
Bullying. Parents and children were provided with the following definition of bullying (Pepler et al., 1993) adapted from Olweus' questionnaire (1989):
There are lots of ways to hurt someone. A person who bullies wants to hurt the other person. A person who bullies does it because they can. They may be older, stronger, bigger, or have other students on their side. There are different kinds of bullying: • Sexual preference, teasing someone for being gay whether they are or not Students were provided with the above definition, which included the essential components (e.g., power differential) of bullying and no additional questions were asked assessing these criteria.
After the definition was provided, participants were asked one question about whether they had bullied others during the last month (referred to as general bullying because it did not address any particular type) and then seven follow-up questions about the type they perpetrated: cyber, verbal, social, physical, racial, sexual comments, or sexual bullying. Responses to all of these bullying questions were rated on a 5-point scale: no, once or twice, 2 or 3 times a month, about once a week, and several times a week, with higher scores reflecting a higher frequency of involvement. Due to a relatively small number of responses indicating once a week or several times a week, scores were recoded on a 3-point scale: 1 = no, 2 = once or twice, and 3 = more than 2 times a month (a combination of "2 or 3 times a month," "about once a week," and "several times a week"). Coefficient alpha of the seven types of perpetration was .82 for parent reports and .86 for child reports, indicating good inter-item reliability. The majority of video games were included in the ratings given by the ESRB (approximately 80% of all reported games). When codes were unavailable on the ESRB website or game itself, the researchers viewed or played the games. Researchers independently reviewed the ESRB website, which contained information about what classified a game into a maturity category and about the content descriptors. The reviewers then viewed or played the game and examined the specific content to determine classification (e.g., explicit language, sex, drugs, violence). Names 12 of video games given by parents and children that were vague (e.g., "action series"), or described a device or website (e.g., "Nintendo Wii" or "anything on ourworld.com") were not coded. Of the 583 different responses provided by parents and children, 59 could not be coded.
The mean score of the three video games was used as the maturity and violence scores. Two raters coded all video games. For parent ratings, the inter-rater reliability (intraclass correlation coefficients) were .95 for maturity and .91 for violence. For children's ratings, the interrater reliability (intraclass correlation coefficients) was .94 for maturity and .90 for violence, indicating good interrater reliability.
A total of 467 parents and 493 children did not answer the question about preferred video games. Perhaps they did not know the names of video games, the child may not have played video games, or other unknown reasons. In total, 397 parents and 432 children reported video games that could be coded, which formed the sample size in the analyses of video game maturity and violence. There were no significant differences in demographic characteristics or frequency of bullying between the samples that did, and did not, answer the question about video game preferences.
Statistical Analyses
Descriptive statistics were computed using the entire sample, and for boys and girls separately. Given the ordinal level of measurement of bullying, Spearman Rank correlations were computed to compare the similarity between parent and child reports of bullying, video game maturity and violence ratings. Differences in parent and child reports of preferences for 
Results

Descriptive Statistics
The maturity and violence scores for the video games and the frequency of all types of bullying for the overall sample, as well as boys and girls separately, are shown in Table 1 . The majority of games were rated at a level of everyone 10+ and mild violence/realistic violence. Also, the frequency of each type of reported perpetration was low. The correlations between parent and child reported video game maturity and violence and all types of bullying perpetration are reported in Table 2 . The concordance was high for video game maturity (r = .83, p < .01) and violence (r = .83, p < .01). Thus, parents and children generally agree on the types of video games children prefer. The level of correspondence for bullying perpetration was moderate, depending upon the form of bullying. Thus, in general, parents and children report relatively 14 similar levels of child involvement in bullying perpetration. Table 2 were used in subsequent analyses. Table 3 Regarding age and bullying perpetration, no correlations were significant, p > .05.
A total of four ordinal logistic regression analyses were completed for parent and child reports of video game maturity and violence with bullying perpetration (Table 4 ). Ordinal logistic regression was also used instead of multiple or logistic regression because ordinal logistic regression can account for the skewness of the bullying perpetration data and include any possible important differences between the different perpetration groups (i.e., once or twice a month versus more than two times per month). First, an ordinal logistic regression of parent reports of video game maturity and violence with general bullying perpetration was completed.
That is, general bullying, as well as child gender and age, were entered in the regression. Next, maturity and violence levels were entered to determine if they explained additional variance and improved model fit. Finally, interaction terms related to child gender and video game maturity and violence were included to identify any interaction effects. Child gender explained a significant amount of variance in general bullying perpetration, yet no significant interaction effects were found. A significant change in model fit (log likelihood) was obtained when video game maturity and violence were used to predict bullying perpetration. A similar procedure was used for child reports of video game maturity and violence and general bullying perpetration.
Child gender explained a significant amount of variance in children's reports of general bullying perpetration; however, again, no significant child gender interaction effects were found. This analysis yielded significant change in model fit (log likelihood) when video game maturity and violence were entered with a significant impact of video game violence, suggesting that video game maturity and violence were significantly associated with children's reports of general bullying perpetration.
The second set of ordinal logistic regression analyses were completed to determine which of the parent and child reports of video game maturity and violence were most closely related to cyberbullying perpetration. For parent reports, child gender and age were entered first into an ordinal logistic regression with general bullying also entered in these analyses as a control. Next, maturity and violence levels were entered, followed by interaction terms for child gender and video game maturity and violence. A similar procedure was followed for child reports of video game maturity and violence. As shown in Table 4 , general bullying explained a significant amount of variance in cyberbullying perpetration, according to parent and child reports. Using both of these report sources, a significant change in model fit (log likelihood) was obtained when video game maturity and violence were entered. In sum, general bullying, and video game maturity and violence were significantly associated with cyberbullying perpetration.
A panel regression utilizing a mixed model format was completed to investigate any informant effects. The data were recoded in long format with informant (child = informant 1 and parent = 
Discussion
The current study extends the literature by determining that children who perpetrate cyberbullying are likely to prefer mature and violent video games. These results were found for both parent and child reports from a stratified nationally representative Canadian sample. This study also showed that parents and children generally agree on the maturity level and violence of video games children play. Parents and children agreed that boys and older children play more violent and mature video games than girls and younger children. These results are consistent with the literature, with boys and older children more likely to be attracted to games with higher maturity ratings than girls and younger children (Bijvank et al., 2008) . Parents and children tended to agreed on levels of bullying perpetration. Both parents and children reported that boys perpetrated more general, physical, and verbal bullying than girls. These results are consistent with the majority of bullying studies that report boys are more likely to engage in bullying than girls, particularly physical and verbal bullying (Craig et al., 2009; Craig & McCuaig Edge, 2012; Hong & Espelage, 2012; Olweus, 2010) . Children, but not parents, reported that boys engage in more cyberbullying than girls. Gender differences in cyberbullying have been inconsistent in the literature, with several studies reporting the involvement of more girls than boys (Beran & Li, 2005; Li, 2007; Wade & Beran, 2011) , some studies finding boys more often involved than girls (Li, 2006) , and other studies reporting no gender differences (Slonje & Smith, 2008) .
Both general bullying and cyberbullying were related to preferences for playing mature and violent video games, based upon both the parents' and children's perspectives. In fact, cyberbullying was related to mature and violent video games even after general bullying was participants had agreed to be contacted for research purposes, and had to have email access.
Second, children and parents may have been reluctant to report aggressive bullying and violent video game preferences due to a social desirability effect. Third, although parents and children were instructed to complete the questions independently, there is no way to determine if they did.
Fourth, this study did not define the repetitive nature of bullying nor did it assess the amount of time children spent online playing these video games, the nature of the video game play, and the level of access children have to technology (i.e., for cyberbullying or playing video games).
Finally, the study was cross-sectional in nature so causality cannot be assumed. It is possible that, as described in the debate on video games and aggression, a child who bullies and cyberbullies others is drawn to more mature and violent video games than his/her peers who do not bully and cyberbully others.
Research Implications 
